predicting the protective effects of MPAs is complicated because the side-effects of trawling trawling. Yet, in current theory regarding the functioning of MPAs in relation to bottom trawl 27 fisheries, such predatory and competitive interactions between species are generally not taken 28 into account. In this paper, we discuss how food-web interactions that are potentially affected 29 by bottom trawling may alter the effectiveness of MPAs to protect (i) biodiversity and marine 30 habitats, (ii) fish populations, (iii) fisheries yield and (iv) trophic structure of the community.
31
We make the case that in order to be applicable for bottom trawl fisheries, guidelines for the 32 implementation of MPAs must consider their potential food-web effects, at the risk of failing 33 management.
34

Introduction
38
Marine protected areas (MPAs, areas closed to fishing and other anthropogenic activities), are 39 a popular management tool to protect exploited fish species and to conserve marine habitats 40 and biodiversity (Gell and Roberts 2003, Lubchenco et al. 2003) . The basic principle is that 41 closing an area to fishing activities creates a safe haven for the species and habitats affected 42 by the fisheries and promotes the recovery of the natural marine ecosystem. The increased 43 survival of the target species may enhance its density inside the MPA and also outside 44 through net export of eggs, larvae and/or adults (Rowley 1994) . 
64
In this paper, we discuss how food-web interactions that are potentially affected by (side- 
2007)
95
Both the short-term effects of trawling, by discarding and mechanically damaging benthic The use of MPAs to protect fisheries yield has been studied in a wide variety of modelling 173 studies. These generally conclude that MPAs will reduce yield whenever fishing mortality is Finally, MPAs are also used to allow the trophic structure of the community to recover.
186
Fishing changes the size structure of the fish community by reducing the abundance of large 
191
Indirect food-web effects of trawling and their implication for MPAs
192
The indirect food-web effects of bottom trawl fisheries may affect the processes that 193 determine MPA functioning (Fig. 2) . We discuss how the incorporation of these food-web Settlement success may also be reduced by resident species that can modify seabed sediment, the prey species of the target fish are affected by trawling (Fig. 1) .
269
When bottom trawling reduces benthic prey abundance, MPAs may increase food production 270 for fish and hence support higher fish production than the surrounding trawled area. This 
282
The asymmetry in food availability between MPA and fished area will affect how fish forage 283 and migrate between these different areas. Mobile fish search for food in a larger area than 284 fish that have high site fidelity and it may be expected that these mobile fish profit more 285 easily from local changes in benthic prey in response to trawling and establishment of MPAs.
286
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In addition to changes in food availability, fish migration may also be affected by (side- suitable habitats for some fish species, while they reduce suitable habitat for others.
294
The overall productivity of the target fish species and hence the fisheries yield may also be 295 affected by trawling-induced resuspension of nutrients and organic material. This has the 296 potential to change both primary and secondary production (see also side-effects of bottom 297 trawl fisheries) and as such also the productivity of benthic prey. How establishment of an 298 MPA will affect food production for fish will depend on how the resuspended material 
